Comparison of bacteriophage T4 UvsX and human Rad51 filaments suggests that RecA-like polymers may have evolved independently.
The UvsX protein from bacteriophage T4 is a member of the RecA/Rad51/RadA family of recombinases active in homologous genetic recombination. Like RecA, Rad51 and RadA, UvsX forms helical filaments on DNA. We have used electron microscopy and a novel method for image analysis of helical filaments to show that UvsX-DNA filaments exist in two different conformations: an ADP state and an ATP state. As with RecA protein, these two states have a large difference in pitch. Remarkably, even though UvsX is only weakly homologous to RecA, both UvsX filament states are more similar to the RecA crystal structure than are RecA-DNA filaments. We use this similarity to fit the RecA crystal structure into the UvsX filament, and show that two of the three previously described blocks of similarity between UvsX and RecA are involved in the subunit-subunit interface in both the UvsX filament and the RecA crystal filament. Conversely, we show that human Rad51-DNA filaments have a different subunit-subunit interface than is present in the RecA crystal, and this interface involves two blocks of sequence similarity between Rad51 and RecA that do not overlap with those found between UvsX and RecA. This suggests that helical filaments in the RecA/Rad51/RadA family may have arisen from convergent evolution, with a conserved core structure that has assembled into multimeric filaments in a number of different ways.